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- ThB MAILING DATE of this communication appears on tho cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even tf timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 10 January 2006 . 
2a)n This action is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 1-65 is/are pending in the application. 

4a) Of the above claim(s) 36-59 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-35 and 60-65 is/are rejected. 

7) 13 Claim(s) 1 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 09 January 2004 is/are: 3)0 accepted or b)l3 objected to by the Examiner. 

Applicant may not request that any objection to the drawjng{s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet{s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (0- 
a)n All b)n Some * c)\3 None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, claims 1-35 and 60-65 in the reply received on 1 0 
January 2006 is acknowledged. Because applicant did not distinctly and specifically 
point out the supposed errors in the restriction requirement, the election has been 
treated as an election without traverse (MPEP § 818.03(a)). 

2. Claims 36-59 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a noneiected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply received on 10 January 
2006. 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "adhesion layer" of 
independent claim 1 must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Reference characters "24" and "28" of Figure 1 and reference character 
"30" of Figure 2 are not mentioned in the description. 

5. Corrected drawing sheets in compliance with 37 CFR 1 .121 (d) are required in 
reply to the Office action to avoid abandonment of the application. Corrected drawing 
sheets in compliance with 37 CFR 1 .121(d), or amendment to the specification to add 
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the reference character(s) in the description in connpliance with 37 CFR 1 .121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

6. Claim 1 is objected to because of the following informalities: Claim 1 recites the 
limitation "the plurality of cathodes" in the fourth line from the last line of the claim. 
There is insufficient antecedent basis for this limitation in the claim. Appropriate 
correction is required. 
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Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fornn the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

8. Claims 1-6, 9-12. 14-17, 20-35, and 60-65 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Lee (US 2004/0104668). 

9. Regarding independent claim 1 , Figure 4A of Lee shows a field emission device 
comprising a plurality of conductive anodes (76), each anode having a light-emitting 
layer (78); a plurality of electron emitters (86), the emitters being separated from the 
plurality of anodes by a spacer (^ [0030]) forming a gap, each of the plurality of emitters 
comprising a conductive electrode (80); and a plurality of fibrous clusters (86), each of 
the plurality of fibrous clusters comprising a plurality of nanofibers adhered to the 
conductive electrode by an adhesive (84, 85), wherein at least a portion of the plurality 
of fibrous clusters have a hemispheroidal shape (H [0033]), and wherein the plurality of 
conductive anodes and the plurality of cathodes are operatively connected to an 
electronic circuit such that the electronic circuit is capable of controlling the emission of 
electrons between the plurality of electron emitters and the plurality of anodes. The 
Examiner notes that the patentability of a product does not depend on its method of 
production (MPEP § 21 13). Thus, the fibrous clusters being formed by a chemical 



Application/Control Number: 10/754,176 Page 5 

Art Unit: 2879 

vapor deposition process; the nanofibers being grown from a catalytic particulate 
cluster; and the adhesion layer being formed during processing of a catalyst precursor 
have not been given patentable weight. 

1 0. Regarding claim 2, Figure 4A of Lee shows the light-emitting layer comprising a 
mixture of phosphors (78B, 78R, 78G). 

1 1 . Regarding claim 3, Lee discloses a reflective film adhered to the light-emitting 
layer between the anode and the cathode (H [0031]). 

12. Regarding claim 4, Lee discloses the reflective film being made of aluminum (H 
[0031). 

13. Regarding claim 5, Lee discloses the nanofibers being carbon nanofibers (H 
[0033]). 

14. Regarding claim 6, the Examiner notes that the patentability of a product does 
not depend on its method of production (MPEP § 21 1 3). 

1 5. Regarding claim 9, Lee discloses the hemispheroidal shape being one of an 
oblate hemispheroid and a prolate hemispheroid (H [0033]). 

1 6. Regarding daim 1 0, Lee discloses the hemispheroidal shape being one of an 
oblate hemispheroid (U [0033]). 

1 7. Regarding claim 1 1 , Lee discloses at least a portion of the carbon nanofibers 
being comprised of carbon nanotubes (1[ [0033]). 

1 8. Regarding claim 1 2, Lee discloses the carbon nanotubes being multi-walled 
carbon nanotubes [0033]). 
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1 9. Regarding claim 14, Lee discloses the plurality of carbon nanofibers being 
entangled [0033]). 

20. Regarding claim 1 5, Lee discloses the plurality of fibrous clusters being isolated 
from neighboring fibrous clusters (U [0033]). 

21 . Regarding claim 1 6, Figure 4A of Lee shows the adhesion layer being formed of 
one of an intermetallic, a carbide, a nitride and combinations thereof. 

22. Regarding claim 17, Lee discloses the conductive electrode being comprised of 
aluminum or aluminum alloy (]] [0031]). 

23. Regarding claims 20-24, the Examiner notes that the patentability of a product 
does not depend on its method of production (MPEP § 21 13). 

24. Regarding claim 25, Figure 4A of Lee shows a pattern of evenly dispersed 
fibrous clusters (86). 

25. Regarding claim 26, Figure 4A of Lee shows the fibrous clusters (86) uniformly 
sized. 

26. Regarding claim 27, Figure 4A of Lee shows the light-emitting layer comprising a 
mixture of phosphors such that the light-emitting layer emits light of a predetermined 
color. 

27. Regarding claims 28-29, the Examiner notes that claims directed to an apparatus 
must be distinguished from the prior art in terms of structure rather than function (MPEP 
§ 21 14). Thus, the functional limitations of the electronic circuit have not been given 
patentable weight. 
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28. Regarding claim 30, Lee discloses the electronic circuit including a triode 
structured! [0012]). 

29. Regarding claims 31-35, the Examiner notes that when the structure recited in 
the reference is substantially identical to that of the claims, claimed properties or 
functions are presumed to be inherent (MPEP § 21 12.01 ). 

30. Regarding independent claim 60, Figure 4A of Lee shows a field emission device 
comprising a plurality of anodes (76) aligned in rows, each anode having a light-emitting 
layer (78) and each anode being separated from an opposing cathode (80) by a spacer 
(U [0030]), each cathode having an electron-emitting layer (86) comprised of nanofibers 
(U [0033]), the plurality of anodes and the plurality of cathodes being operatively 
connected to an electronic circuit. 

31 . Regarding claim 61 , Lee discloses the electronic circuit including a triode 
structured! [0012]). 

32. Regarding claims 62-64, the Examiner notes that when the structure recited in 
the reference is substantially identical to that of the claims, claimed properties or 
functions are presumed to be inherent (MPEP § 21 12.01 ). 

33. Regarding claim 65, Lee discloses that field emission device may be used in 
liquid crystal displays d! [0004]). 

Claim Rejections - 35 USC § 103 

34. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

35. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

36. Claims 7-8, 13, 18-19, and are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee (US 2004/0104668). 

37. Regarding claims 7-8 and 13, Lee teaches the limitations of claim 5 discussed 
earlier but fails to exemplify the range of the outer cylindrical diameters of the carbon 
nanofibers being no greater than 200 nanometers and being at least 50 nanometers. 
Lee discloses that design choices consisting of area, number, and interval of the 
emitting layer are not limited (H [0033]). 

38. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the field emission device of Lee with 
nanofibers being no greater than 200 nanometers and being at least 50 nanometers, 
since where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation 
(MPEP§ 2144.04). 
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39. Regarding claims 18-19, Lee teaclies the limitations of claim 5 discussed earlier 
but fails to exemplify a mean major axis of the fibrous clusters being no greater than 
1000 times a mean outer cylindrical diameter of the fibrous clusters. Lee discloses that 
design choices consisting of area, number, and interval of the emitting layer are not 
limited (H [0033]). 

40. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the fibrous clusters of Lee with a mean 
major axis being no greater than 1000 times a mean outer cylindrical diameter, since 
where the general conditions of a claim are disclosed in the prior art, it is not inventive 
to discover the optimum or workable ranges by routine experimentation (MPEP § 
2144.04). 

Conclusion 

41 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Akiyama (US 6,914,372) discloses an electron emission device. 
Filas (US 6,741,019) discloses an article with aligned nanowires. Choi (US 6,504,292) 
discloses a field emitting device with metallized nanostructures. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quarterman whose telephone number is (571 ) 
272-2461 . The examiner can normally be reached on M-TH (7-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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